An exact expression is derived for the rotational friction coefficient of a cylinder of infinite length and constant permeability immersed in an incompressible viscous fluid. An asymptotic expression for the translational friction coefficient of a permeable cylinder moving in a sheet of viscous fluid embedded on both sides in a fluid of much lower viscosity is also given.
In this letter we consider a porous cylinder of inFelderhofand Deutch [2] ; and a macroscopic derivafinite length and uniform permeability immersed in tion was given by Wiegel and Mijnhieff [3] . Applicaan incompressible fluid (viscosity~)and rotating with tions of the Debye-Brinkman-Bueche equation to a constant angular velocity w 0 around its axis. The the flow of a solvent through a polymer coil are also problem is to calculate the rotational friction coeffifound in refs. [4] [5] [6] [7] [8] [9] [10] . cientfR, which is defined as the ratio T/w0, where T The x andy components of Uare: denotes the total torque of the forces per unit of U~_worsinø; Uy= 4w 0rc0S0.
(3) length which the cylinder exerts on the fluid.
l'his problem is relevant to the rotational diffusion For the pressure and the velocity we make the ansatz: of a patch of cross-linked proteins in a cell mem- nitude of the velocity -which has cylindrical symmeConsider a cartesian system of coordinates (x, y, z) try. Upon substitution of eqs. (4) and ( 
The boundary conditions are: (i) V(0) should be finite;
together with the incompressibility equation:
(ii) V(oo) = 0; (iii) V and J/' should be continuous at
The solution of this differential equation is straightIn this note we only consider the case of a uniform forward and one finds: cylinder for which the permeability k(r) = k 0 if r <a, 1979 with: Table 1 The second column gives the correction factor to the hard
disk rotational friction coefficient due to finite permeability, eq. (11); the third column gives the correction term to the in-
verse of the hard disk translational friction coefficient, eq. (12).
In these formulae the dimensionless parameter a a/'~/kĩ s the ratio of the radius of the cylinder and 0(a)/a11 (a) has also been tabulated in table 1.
In the limit a -~00 the cylinder becomes impermeable and one recovers the trivial resultfR = 4in~a 2 References which holds for a hard cylinder. If, on the other hand, a~1 the expression (11) 
